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1.1	Introduction
Experiencing	a	particularly	distressing,	traumatic	event	can	often	lead	to	the	development	of	the	psychiatric	condition	posttraumatic	stress	disorder	(PTSD).	The	disorder	is	characterized	by	complex,	severe	symptomatology


































































Rats	were	 anesthetized	with	 ketamine-xylazine-pipolphen	 solution	 (50–10–5 mg/kg;	 intraperitoneally	 (i.p.))	 and	 fixed	 in	 a	 stereotaxic	 frame	 (David	 Kopf	 Instruments).	 Stainless-steel	 guide	 cannulae	 (21G)	 were	 implanted
bilaterally,	with	 the	 cannula	 tips	 2 mm	above	 the	 PrL	 (coordinates:	 anteroposterior,	 2.4 mm;	mediolateral,	±	 1 mm;	 dorsoventral,	 ‐−3.5 mm,	 from	 skull	 surface),	 vHC	 (coordinates:	 anteroposterior,	−5.8 mm;	mediolateral,	±	 5 mm;
dorsoventral,	‐−7.1 mm,	from	skull	surface)	or	the	BLA	(coordinates:	anteroposterior,	‐−3 mm;	mediolateral,	±	5.2 mm;	dorsoventral,	‐−7 mm,	from	skull	surface)	based	on	the	rat	brain	atlas	of	Paxinos	and	Watson	(Paxinos	and	Watson,











































































led	to	significant	changes	 in	 the	duration	of	 freezing	behavior	during	conditioning	and	contextual	reminders	 (Ftreatment(4,26) = 6.44;	p <	0 .01;	Fdays(8,208) = 46.29;	p <	0 .01;	 Fgroup⁎days(32,208) = 5.72;	p <	 0 .01).	 Post-hoc	 comparisons
revealed	that	electric	footshocks	markedly	increased	time	spent	with	freezing	during	conditioning	compared	to	non-shocked	controls,	which	response	was	unaltered	by	pharmacological	treatments	(Figure.	3C).	Freezing	behavior	during
the	first	contextual	reminder	was	significantly	elevated	in	all	treatment	groups	receiving	footshocks	compared	to	non-shocked	controls,	which	responses	was	unaltered	by	pharmacological	treatments.	By	the	seventh	day	following
conditioning,	 freezing	 returned	 to	non-shocked	control	 levels	 in	 all	 but	 the	URB597-treated	group	 in	which	 it	 remained	 significantly	higher	 than	non-shocked	and	 shocked	control	 levels	 throughout	 the	majority	 of	 the	 contextual
reminders	(Supplementary	figure.	3B)	suggesting	enhanced	acquisition	of	contextual	conditioned	fear.	Concomitant	administration	of	JZL184	blocked	this	effect	of	URB597	as	freezing	in	this	group	did	not	differ	from	non-shocked	or






led	to	significant	changes	 in	 the	duration	of	 freezing	behavior	during	conditioning	and	contextual	reminders	 (Ftreatment(4,20) = 5.33;	p <	0 .01;	Fdays(8,160) = 14.34;	p <	0 .01;	 Fgroup⁎days(32,160) = 4.34;	p <	 0 .01).	 Post-hoc	 comparisons
revealed	that	electric	footshocks	markedly	increased	time	spent	with	freezing	during	conditioning	compared	to	non-shocked	controls.	This	response	was	dampened	by	URB597-treatment	compared	to	shocked	control.	Simultaneously
administered	JZL184	blocked	this	effect	of	URB597-treatment	without	affecting	freezing	per	se	(Figure.	3F).	Freezing	behavior	during	the	first	contextual	reminder	was	significantly	elevated	in	all	treatment	groups	receiving	footshocks
compared	 to	non-shocked	controls.	By	 the	 seventh	day	 following	conditioning,	 freezing	 returned	 to	non-shocked	control	 levels	 in	all	 but	 the	URB597-treated	group	 in	which	 it	 remained	 significantly	higher	 than	non-shocked	and
shocked	control	levels	throughout	the	contextual	reminders	(Supplementary	figure.	3C)	suggesting	enhanced	acquisition	of	contextual	conditioned	fear.	Concomitant	administration	of	JZL184	blocked	this	effect	of	URB597	as	freezing






























formation	of	more	robust	 fearful	memories	 is	unlikely.	This	assumption	 is	supported	by	a	previous	study	 from	our	group	 in	which	pre-conditioning	URB597-treatment	significantly	dampened	acute	 fear	responses	between	electric
footshocks	but	conditioned	fear	responses	were	unaltered	(Haller	et	al.,	2014).
While	 the	molecular	details	of	 treatment	effects	 reported	here	were	not	directly	assessed	 in	 the	current	 study,	we	suggest	 that	blockade	of	FAAH	and/or	MAGL,	 led	 to	behavioral	 changes	via	 increases	 in	eCB	 levels	and
therefore	enhanced	eCB	signaling.	The	most	significant	effect	of	our	pharmacological	approach	is	the	elevation	of	2-AG	(Blankman	et	al.,	2007;	Dinh	et	al.,	2002;	Makara	et	al.,	2005)	and	AEA	levels	(Cravatt	et	al.,	2001;	Cravatt	et	al.,




inhibition	of	GABA	 release)	 via	TRPV1	activation,	 one	might	hypothesize	 that	 similar	 eCB	 interactions	 can	affect	 behavioral	 processes	 as	well.	Besides	TRPV1,	 recent	data	 suggest	 that	CB2R	–although	 less	 abundant	 evidence	 is
available	on	its	expression	and	function	in	the	brain	(Gong	et	al.,	2006;	Onaivi,	2006;	Onaivi	et	al.,	2006)–	may	be	involved	in	memory	processes	as	well	(Li	and	Kim,	2016;	Stern	et	al.,	2017).	A	recently	emerged	study	particularly
showed	 that	 systemic	MAGL	blockade-induced	enhanced	2-AG	 signaling	promoted	aversive	memory	 consolidation	 via	activation	of	CB2Rs	 in	 rats	 (Ratano	 et	 al.,	 2018),	 supporting	 the	 theory	 that	CB2R	 function	 is	 involved	 in	 the
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• Endocannabinoids	interact	in	the	regulation	of	conditioned	fear	acquisition.
• Prelimbic	and	ventral	hippocampal	anandamide	signaling	promotes	acquisition.
• 2-arachidonoylglycerol	blocks	the	effect	of	anandamide	without	effects	per	se.
• Basolateral	amygdalar	endocannabinoids	do	not	alter	conditioned	fear	acquisition.
